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GIESECKE, MITCHELL & SPENCER 


The third edition of this nationally used text is up-to-date and in line with the most modern 
New material has been added to the basic chapters on Lettering, Multiview Draw- 


ractices. 
d Dimensioning. Much useful information on industrial prac- 


ectioning, Auxiliary Views, an 
ee etic and the ful chapter on shop practices is prepared with the advice and help 
of various industrial concerns. All problem layouts have been changed to agree with the Ameri- 
can Standard size of 8!/> x I1, II x 17, etc., and wherever necessary, drawings have been en- 
larged to enable them to be read with ease. More than 200 new or improved illustrations are 
contained in the new edition. Throughout, the text is in accord with the American Standard 
Drawing and Drafting Room Practice, which is reproduced in full in the appendix. $4.50 


Lettering Exercises — Second Edition — 16 Looseleaf Sheets. 


Technical Drawing Problems — Series 2 — Spencer & Grant — 138 Sheets. 


Technical Lettering Practice — 13 Sheets. 
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D RAWIN G 3RD EDITION @ 


DESCRIPTIVE GEOMETRY 


A unique, practicable set of worksheets, Descriptive Geometry Worksheets* covers the draf- 
ing and layout work of standard descriptive geometry courses as offered in departments of en- 
gineering drawing. Each topic is introduced by problems on fundamental theory, followed by 
problems involving typical engineering situations. Used and improved throughout a two year 
period at Illinois Institute of Technology and other colleges in a preliminary edition, this manual 
incorporates that experience into the text and does much to enrich the study of descriptive 
geometry. It consists of 24 groups of laboratory problems. Problem material is included from 
many fields not conventionally covered, such a; map projection and spherical triangles, to- 
gether with other material which is omitted from many books, such as shades and shadows, 
perspectives, and conics. Article references to the following five texts appear in a chart in- 
cluded in the Table of Contents: Hood, Geomtery of Engineering Drawing*, 3rd Edition*, 
McGraw-Hill, 1946; Rowe, Enginnering Descriptive Geometry*, D. Van Nostrand, 1939; 
Warner, Applied Descriptive Geometry, 3rd Edition*, McGraw-Hill, 1946; Watts and Rule, 
Descriptive Geometry*, Prentice-Hall, 1946; and Wellman, Technical Descriptive Geometry*, 
McGraw-Hill 1948. Eugene G. Pare, Robert O. Loving, and Ivan L. Hill are Associate Pro- 
fessors, Department of Technical Drawing, Illinois Institute of Technology. This manual is the 
fruit of their combined teaching experience. It presents a lively laboratory program in des- 
criptive geometry which introduces the student to the many engineering applications of the 
subject and at the same time focuses his attention and interest more sharply on the basic 
theory than does the program which deals with abstract theory alone. $2.50 
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DIVISION ACTIVITIES 


Professor Ralph S. Paffenbarger, Chairman 
Division of Engineering Drawing 
The Ohio State University 


Having completed our mid-winter activities 
with a very fine program and excellent enter-= 
tainment at Texas A.& M. College, we are now 
ready to enter wholeheartedly into our Summer 
School activities and the Annual Meeting to be 
held at Michigan State College,. East Lansing, 
Michigan. Our program extends from June 21 to 
June 26 inclusive, and the activities of the 
Society continue through to the 29th. 


The program has been completely arranged 
as of April 1 and is contained in this issue. 
There will be a few slight changes, but prac- 
tically everything as listed ts assured. 


We are to be quartered in Shaw Hall Dor- 
mitory, and an advanced registration card is 
enclosed in this issue of the Journal for your 
convenienee in arranging for school and dorm~ 
itory reservations. The headquarters for the 
school will be Room 110, Olds Hall. Professor 
C.L. Brattin, Chairman of the Engineering 
Drawing Department of Michigan State College, 
heads the local committee. They are arranging 
the details for this session in East Lansing. 
The general sessions of the Division for the 
Summer School will be held in Room 111, Olds 
Hall. The exhibit of the drawing equipment, 
under the direction of Ralph T. Northrup's 
committee, will be located in Room 303, Olds 


Hall. The exhibit of student work and engineer- 


ing drawing course outlines, under the direc- 
tion of Dean Jasper Gerardi, will be located in 


Room 304, Olds Hall. The teaching aids exhibit, 
under the direction of Harold B. Howe, will be 
located in Room 309, Olds Hall. 


Will you kindly cooperate with the com+ 
mittees in making the displays as complete and 
as interesting as possible, and either bring or 
send to East Lansing (1) bound copies of your 
course outlines and students! work (2) various 
teaching aids such as models, movies, filmstrips, 
etce, used in your instructional work (3) any 
unusual drawing equipment, new or historical. 
The displays add greatly to the success of the 
meeting since we have an opportunity to observe 
at close range what is being accomplished and 
used throughout the various engineering schools. 


The record of the proceedings of this Sum- 
mer School will be made available to only those 
who are in attendance. Assembled copies of the 
papers and other material will be presented at 
the closing banquet. 


A program is being arranged for the ladies 
as well so that your family may enjoy the meet- 
ing along with yourself. 


Printed copies of the program will be mailed 
to all members of the Engineering Drawing Divi- 
sion together with late instructions on June l. 


The program as worked out on April 1 is as 
follows: 


PROGRAM 


Theme: 


IMPROVING OUR STATUS AS ENGINEERING DRAWING TEACHERS 


WEDNESDAY, JUNE 20 


4:00 - 8:00 Registration 


THURSDAY, JUNE 21 


8:00 Registration 
OPENING SESSION - DEVELOPING ‘THE BACKGROUND 


93:00 a.m. Presiding: Randolph P. Hoelscher, 
University of Illinois 
Welcome: 
Lorin G. Miller,Dean of Engineer-~- 
ing,Michigan State College 
Response: 
Ralph S. Paffenbarger, Chairman 
Division of Engineering 
Drawing,A.S.E.E., Ohio State 
University 


Training and Early Experiences of the 
Engineering Drawing Teacher: 
James S. Blackman, University of 
Nebraska 
A Study of the Effects of Drawing 
Training of High School Students: 
Kenneth E. Parr, Purdue Univer- 
sity 
Panel Discussion: 
C. Albro Newton, University of 
Tennessee 
Fred W. Slantz, Lafayette College 
Matthew McNeary, University of 
Maine 
C.I. Carlson, University of 
Illinois, Navy Pier 
Mark P. Harris, Georgia Institute 
of Technology 


(Continued on page 6) 
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2:00 peme 


6:00 p.m. 


7:50 pem. 


8:50 


9300 


2:00 


(Continued from page 5) 


TEACHER TRAINING 


Presiding: H.C. Spencer, Illinois 
Institute of Technology 
Training High School Drawing Teachers: 
Earl Bedell, Vocational Director, 
Detroit Public Schools 
Drawing Courses = Technical Institute 


Program: 
Frank Avila, Purdue Technical 
Institute, Fort Wayne, Indiana 


Teaching Techniques in Presenting a 
Basic Drawing Solution: 
Lewis G. Palmer and Robert J. 
Moore, University of Minnesota 
Panel Discussions; 
Wayne Felbarth, University of 
Detroit 
E.M. Griswold, Cooper Union 
Arnold Bakaler, Illinois Institute 
of Technology 
Robert R. Irwin, Oklahoma A.& M. 
Stanley Hall, University of 


Dinner. Ladies included - Shaw Hall 
Speaker: Colonel H.W. Miller, 
University of Michigan "The Science 
of Learning" 


Presiding: Dean J. 
sity of Detroit 
Tour of Exhibits: 
Question Box Clinic --Course Outlines 
and Student Displays 


Gerardi, Univer- 


FRIDAY, JUNE 22 


Group Picture - Auditorium Steps 
BASIC DRAWING 


Presiding: Frederick G. Higbee, 
University of Iowa 

Effectiveness of Teaching Aids: 
Carl W. Muhlenbruch, Northwestern 
University 

Color as a Teaching Aid for Engineer- 

ing Drawing 

Rex W. Waymack, Wniversity of 
Notre Dame 

Lecture Demonstration ~ Foundry 

Practices 

Scodellaro, University of 
Detroit 

Panel Discussion: 
R.R. Worsencroft, University of 
Wisconsin 
Robert W. Grant, Wayne University 
Frank H. Smith, University of 
Michigan 
Justus Rising, Purdue University 
S.F. Cleary, Cornell University 

Lecture Demonstration = Machine for 

Making Perspective Drawings; 
Oliver M. Stone, Case Institute of 
Technology 


DESCRIPTIVE 


Presiding: 
A.& M. 


W-E. Street, 
College 


Texas 


73:50 pem. 


9:00 a.m. 


Study of Descriptive Geometry Systems 
Irwin Wldaver, New York University 
Lecture Demonstration - Use of Cir- 
cular Blackboard for Presenting 
Auxiliary: 
Frank H. Lee, Columbia University 
Lecture Demonstration ~- Perpendicular 
Relationships: 
Clyde H. Kearns, Jr-, Ohio State 
University 
Lecture Demonstration = Tangent 
Planes: 
Eugene Pare', 
of Technology 
Panel Discussion: 
Charles E. Rowe, University of 
Texas 
B. Leighton Wellman, Worcester 
Polytechnic Institute 
Ivan L. Hill, Illinois Imstitusge 
of Technology 
K.G. Shiels, University of 


Illinois Institute 


Wisconsin 
J. Howard Porsch, Purdue Univer-= 
sity 
Presiding: Harold B. Howe, Rensselaer 


Polytechnic Institute 
Ralph T. Northrup, Wayne Univer~ 
sity 
Tour of Exhibits - Teaching Aids and 
Instruments 
Discussion Clinic: 
Philip 0. Potts, University of 
Michigan 
P.E. Moose, North Carolina State 
College 
Melvin L. Betterley, Illinois 
Institute of Technology 
Mary Blade, Cooper Union 
Clifford H. Ransdell, Texas A.& M. 
College 


SATURDAY, JUNE 23 


ADVANCED DRAWING 


Presiding: Charles J. Vierck, Ohio 
State University 
Integrated Descriptive Geometry with 
Basic Drawing: 
Lieut. Col. E.0. McDonald, United 
States Military Academy 
Detailing Design: 
Robert Ce Bleikamp, Washington 
University 
Pictorial Shading for Reproduction: 
Ira Brichta, Sander Engraving 
Company, Chicago, Illinois 
Industrial Application of Drafting 
Standards: 
Leon DeMoss, Executive Engineer, 
Cadillac Motor Car Co. 
Panel Discussions: 
Guy H. Parham, Jr., University of 
Tennessee 
O.W. Fairbanks, Michigan State 
College 


(Continued on page 35) 
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THIS IS MICHIGAN STATE COLLEGE 


by 


Professor C.L. Brattin 


Michigan State College was a relatively 
mall university before World War 
tands today as the eleventh largest institution 
f higher education in the nation. Not only does 
t have the student body,but it has the educa- 
tonal philosophy,breadth of curriculum, faculty 
nd physical facilities to match. 


Here are some little-known facts about Michi- 
an State College. Enrollment of students 
Cached a post-war peak of 16,243 during the fall 
uarter of 1949. In the fall term of 1950, en- 
Ollment stood at approximately 15,000. Total 
aculty,including teaching,research and exten- 
ion,numbers over 2,000. Physical facilities on 
he Spartan campus have grown tremendously since 
he end of World War II through a vast building 
rogram. The Western Conference voiced its ap-~ 
roval of MSC's athletic prowess when it voted 
n May,1949, to accept Michigan State as a mem- 
er of the Big Ten. 


The institution has come a long way since 
855,when it was founded as Michigan Agricultural 
Ollege,first of its type in the nation. Carved 
ut of the pines in Michigan's Lower Peninsula on 
he outskirts of Lansing, this institution has a 
radition in agricultural teaching and extension 
ork that can boast no equal, for it blazed the 
rail for the land-grant movement which was to 
Ollow in the 1860's. These institutions drew 
pon the graduates,educational innovations and 
ntellectual philosophy developed at MSC. Cour- 
6s in engineering were opened in 1885,and by 
896 one third of the college enrollment consist- 
d of those .taking the engineering courses. 


In the 1920's, the East Lansing College, 
Oasting an enrollment of nearly 5,000 students, 
egan to flex its muscles and prepare for bigger 
nd better things. After curricula in liberal 
rts and applied science were added in 1921 and 
925,it was natural that in 1925,the Aggies of 
ichigan Agricultural College became the Spartans 
f Michigan State College. 


Michigan State is proud of its heritage,and 
ervice to the people of Michigan has remained 
he guiding philosophy of the institution since 
ts founding as the "state college." The 15,000 
tudents in the college classrooms are but part 
f the broad service philosophy of Michigan State 
ollege,a program which extends in all directions 
0 spread scientific knowledge to the far corners 
fF the state. 


Through the Agricultural Experiment Sta~ 
fon,the co-operative Extension Service and the 
ontinuing Education Service,an additional 
90,000 Michigan residents each year are given 
ssistance and training by the college. 


Today, students have a choice of approxi- 
ately 70 curricula,with 58 of these offering 
raduate degrees. Among the courses available 
re agriculture,home economics, hotel adminis- 
ration, chemistry, physics, engineering, medical 
schnology, nursing, police administration, busi- 
23s, art, pre-medicine and pre-law. The ad- 
inistration of these courses is divided into 
ight main schools. They are: Agriculture, 
sme Economics, Engineering, Veterinary Medicine, 
raduate Studies, Science and Arts, Business 


and Public Service, and the Basic College, a 
two-year program of general education. 


The Engineering Drawing Department at the 
present time employes seventeen instructors on a 
full time basis. It has its main office in Room 
512, Olds Hall. It has seven drawing rooms in 
Olds Hall, four in the Wood Shop, and two in 
building A-4 on South Campus. Ten instructors 
are officed in Olds Hall, two in the Wood Shop, 
and five in building A-4. The drawing room ca- 
pacities are either twenty-four or thirty-two 
students. In addition to teaching drawing and 
descriptive geometry to engineers, the department 
services the departments of Forestry, Hotel Ad-~ 
ministration, Home Economics, Business Adminis- 
tration, Industrial Arts, and Landscape Archi- 
tecture in their drawing requirements. 


Although the school is in every way a uni- 
versity,officials of Michigan State prefer to 
keep the term "college" to avoid confusion with 
their sister Big Ten member, the University of 
Michigan. 


MSC got the jump on most of the nation's 
colleges and universities in preparing for the 
post-war rise in enrollment. A self-liquidation 
program completed in 1940 added eight major 
buildings to the Spartan campus at no expense to 
the public. 


In 1946, Michigan State launched another 
building program, designed not only to provide 
educational facilities for the returning veter- 
ans, but also to adequately serve the increasing 
demands of Michigan people for college educa- 
tions and numerous other services. 


Now nearing completion is a post-war build- 
ing program which has added 17 major buildings 
to the East Lansing campus. Also included in 
the project were modernization of the MSC Union 
and Macklin Field Stadium, and erection of 11 
apartment buildings for married faculty and stu- 
dents. Six large classroom and laboratory build- 
ings, including a new Agricultural Engineering 
building and an Electrical Engineering Building, 
a steam generating plant, seven dormitories and 
a dormitory food service building have been con- 
structed since the end of World War II. Ap- 
proximately 60 percent of these structures were 
built on a self-liquidating basis, at no cost 
to the public. 


Scheduled for completion early in 1951 is 
the modern seven-story Kellogg Center for Con- 
tinuing Education. It is being constructed 
primarily to accommodate more than 100,000 
Michigan citizens who come to the campus each 
year for the college's broad program of adult 
education. The structure is being financed 
largely through a grant from the Kellogg Founda- 
tion of Battle Creek. 


Also included in the post-war building pro- 
gram is an addition and extensive renovation of 
the college's veterinary medicine facilities. 
The structure, being built through legislative 
appropriation, is scheduled for completion in 


(Continued on page 27) 
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ee Which Integrates ENGINEERING DRAWING ... 
DESCRIPTIVE GEOMETRY. . . MACHINE DRAWING 


Basic Engineering Drawing 


WILLIAM WIRT TURNER, Professor and Head of Department of Engineering Drawing 
CARSON P. BUCK, Associate Professor of Engineering Drawing 
HUGH P. ACKERT, Assistant Professor of Engineering Drawing 
— UNIVERSITY OF NOTRE DAME 


YY YY YY YY YY YY YY YY YY 


AN UP-TO-THE-MINUTE TEXTBOOK designed to meet the needs 
of teachers of engineering drawing—different in scope, in content, “It zs probably the best general treatise 
and in specific advances toward realization of the fullest potential on mechanical drawing extant. The 
of the course. preparatory work is 
Will help you meet the pressure-on-time problems that beset every 
engineering drawing course. Its judiciously integrated streamlining, 
developed and proved in the classroom, enables you to minimize over- 
lapping in progressing from one phase of drawing to another. 


BASIC ENGINEERING DRAWING will help you do a two-fold 
job: (1) equip the engineering student with a more thorough under- 
standing of the principles of projection and descriptive geometry, 7 
and how to use them; (2) familiarize him with the accumulated engi- 500 Problems. 560 Figures. 
neering experience embodied in standard practices, specifications, sizes 49 Tables. 6x9. 669 Pages. 
and details. The problems offered parallel conditions encountered in 

the drafting room. $4.50 


tute of Steel Construction, Inc. 


Combines Advantages of 3 Books 
— ONLY 1 BOOK TO BUY 


7 vy 
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FOR USE WITH BASIC ENGINEERING DRAWING... 
2 Series of Well-Known Work Sheets — by the Same Authors 


BASIC PROBLEMS IN BASIC PROBLEMS IN 
DESCRIPTIVE GEOMETRY ENGINEERING DRAWING 


WILLIAM WIRT TURNER and CARSON P. BUCK WILLIAM WIRT TURNER 


Carefully chosen problems, classroom proved. 
Series is general in character, for use with 
any standard text in descriptive geometry 
employing direct or auxiliary plane method. 
75 sheets, 84x11. 60 problem layout sheets, 
8 practice sheets, In envelope. Teacher's 
Manual available. $2.50 


Organized in graduated steps, with repeti- 
tious types of practice eliminated. Based on 
American Standard practices. Includes sug- 
gestions to students, working instructions. 
112 sheets, 82x11, 74 problem layout sheets, 
illustrations. 6 sheets each of practice and 
tracing paper. In envelope. Teacher’s Manual 
available, $2.50 


Other Textbooks by WILLIAM WIRT TURNER: a 


FREEHAND SKETCHING FOR ENGINEERS, $2.50 SIMPLIFIED PERSPECTIVE, $5.00 
PROJECTION DRAWING FOR ARCHITECTS, $3.00 - 


Examination Copies Available . . .... . . Send for Them Today 


RONALD PRESS 


Fifteen East Twenty-Sixth Street - New York 10. 
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PERSONALITY SKETCH OF GEORGE J. HOOD 


George Jussen Hood, Professor Emeritus of 
Engineering Drawing at the University of Kansas, 
is an example of a person who has succeeded in 
two major fields--teaching and inventing. Which 
of these channels has produced the most benefi- 
mal results, is difficult to ascertain. The 
Padgett-Hood dermatome, a skin-grafting machine, 


A Dermatome 


las made it possible for doctors to perform oper- 
itions regarded as impossible thirteen years ago- 
Yuring World War-II, the army and navy used 
tundreds of these instruments in order to give 
lest possible treatment to battle wounds. Pro- 
*essor Hood's descriptive geometry text, The 
reometry of Engineering Drawing, was the first 
% utilize the direct method. Now, in its third 
dition, it is widely used. 

in Chicago,George 


Born December 31, 1977, 
food moved to Kansas with his parents at an age 


early enough to attend school in Clay Center. In 
1902 he was graduated with a B.S. degree in 
Mechanical Engineering by the University of Kan- 
sas where he was immediately employed as a tea- 
cher. In 1917 he earned the degree of Mechani- 
cal Engineer and was awarded a full professor- 
ship. Before graduation his ambition was appar-= 
ent. As an example, during the summer vacation 
between his freshman and sophomore years, the 
student Hood borrowed a calculus book, worked 
all the problems it contained, and in the fall 
convinced the mathematics department that he had 
successfully completed the calculus requirements 
of the engineering curriculum. He also earned 
his college expense money by organizing a dance 
band, renting a dance hall and putting on Sat- 
urday night dances. That he was able to use his 
ambition for the benefit of the graphic arts is 
now history. 


During his earlier teaching days Professor 
Hood often alternated between teaching descrip- 
tive geometry and designing machines. When 
working at his drafting table, he visualized the 
function and shape of each machine part, think- 
ing of each, view of the drawing as if it were 
the actual object itself. Then,during the fol- 
lowing hour he switched to teaching projections, 
according to the Mongean system then in use. 
Here the drawings became lines projected on a 
flat surface, and the projected object was con- 
sidered as existing separately from its projec- 
tions. 


Professor Hood recognized that this result- 
ed in an indirect way of thinking and was in-~ 
consistent with the attitude of mind of the en- 
gineer. The projection of three-dimensional ob- 
jects onto a plane by the use of distracting 
planes of projection, ground lines, and traces 
of planes all constituted an indirect approach. 
It was this line of reasoning which led him to 
write his textbook on the direct method which 

(Continued on page 33) 
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TECHNICAL DRAWING CURRICULUM AT 
ILLINOIS INSTITUTE OF 


TECHNOLOGY 
by: H.C. Spencer 


The idea of the degree curriculum in technical draw- 
ing developed from three main thoughts - that there is a 
need for better trained drawing teachers,that the drawing 
department in an, engineering college is the best place to 
get such training, and that it is good for the drawing de- 
partment to provide the training. 


First, there has been no real college curriculum in 
existence for the specific and thorough training of tech- 
nical drawing teachers, either for high schools or col- 
leges. The high school mechanical drawing teacher has re- 
ceived a training in industrial arts, which includes a 
general studies background, a group of various industrial 
arts courses including several kinds of shop work with 
some courses in drawing, and a specified group of courses 
in education. The quality of this work varies greatly in 
different institutions, and is often very weak, especially 
in the teachers! colleges. However,excellent courses are 
available in some institutions,including Texas A.& M. 
College, and the training is good for all-around indus- 
trial arts teachers who may be called upon to teach wood- 
work, metal work, general shops or any one of a variety 
of industrial arts subjects, including mechanical draw- 
ing. 


I am not concerned with the general industrial arts 
teacher, for whom adequate training is already available. 
But in the medium to large high schools, the technical 
high schools, the vocational schools, trade schools, and 
technical institutes, the mechanical drawing teacher 
teaches nothing but drawing except in an occasional emer- 
gency. In such schools he may teach everything from ele- 
mentary drawing to architectural drawing, machine draw- 
ing or tool and die design. Here, the teacher needs to 
be &@ specialist - a man thoroughly trained and experienced 
in the broad field of the graphic language. Needless to 
say, this type of teacher is hard to find and much in de- 
mand. These schools are quite proud when they can em- 
ploy a drawing teacher who has a degree in engineering, 
and some of these teachers are engineering graduates. But 
it is difficult to obtain graduate engineers because they 
did not prepare themselves to be teachers, and of course 
they are not teachers. It is necessary for them to take 
a considerable number of education courses to satisfy cer- 
tification requirements, and this prevents many engineers 
from entering teaching in the public schools - as it 
should. 


The engineering graduate is not only deficient in 
methods of teaching, and I think this goes for college 
teaching as well as high school teaching, but he is woe- 
fully short on training in drawing. In Chicago, high 
school drawing teachers frequently come to us for addition- 
al courses in drawing so that they can qualify for per- 
manent employment. This is perticularly true of engineer- 
ing graduates who want to enter teaching. 


The engineering graduate may know something about 
soil mechanics, the theory of indeterminate structures, 
ultra high frequency waves, electronics, thermodynamics, 
jet propulsion, or spectroscopy, but he probably has had 
no more than 6 or 7 semester hours of drawing. His know- 
ledge of axonometry is: limited to a few simple isometrics, 
and he probably had nothing on topographic drawing or 
structural drawing, to say nothing of machine design or 
architectural drawing. If he is a chemical or an electric- 
al engineer, he may not have had more than 3 or 4 semester 
hours of drawing. He might not have had any descriptive 
geometry which is absolutely basic to all drawing courses, 
and probably he wouldn't know a topographic drawing from 
nomographic chart. 


This presents an embarrasing situation in recruiting 
young teachers for our own college drawing staffs - Most 
of our teachers are necessarily engineering graduates, 
while some are industrial arts majors or architects. It 
is difficult to find a young engineering graduate with 
more than a B.S. degree, because if a man goes beyond tha 
in his chosen engineering field, he is likely to be inter 
ested in that field and not in drawing. We usually take 
them as young instructors with the B.S. degree and then 
encourage them to get a Master's degree as soon as possi-~ 
ble. In the meantime we encourage them to take some cour 
es in education, to take courses which will broaden their 
knowledge in different aspects of drawing,and to get some 
industrial experience. Finally,this process may produce 
really excellent men, but it does not alter the fact that 
it would have been much better if they could have taken a 
college course which was specifically designed to train 
them to be drawing teachers. 


My second reason for suggesting a specialized degree 
curriculum in technical drawing is that engineering col- 
leges are ideally equipped to provide the basic engineer- 
ing training required, and the drawing department is well 
equipped for such a job. It is the business of the en- 
gineering college to train technical people on a high 
level, and the first two to three years of that basic 
technical training is just what the drawing teacher needs 
if he is to be really well-grounded in fundamentals. For 
example, if he is to have machine design, he must have th 
mathematics, mechanics and mechanism that precede it. 


My third reason for suggesting that a degree curricu 
lum in technical drawing would be a step forward is that 
such a curriculum is just what the college drawing de- 
partment needs for its own professional development. We 
believe that drawing: should be taught in a separate depart 
ment - separate from the ME, CE, or any other department - 
wherever the size of the school will permit it, or where 
the administration can be convinced of it. It is argued 
that when the department is set up as an independent unit 
it has a chance to obtain salaries and expenses especiall 
for its work, and not as a step-child of some major de- 
partment. The department can then be fully represented i 
the high councils of the university where its needs and 
aspirations may be presented, explained, and if necessary 
fought for. 


However, if such a department receives equal treat- 
ment, it does so as a result of unusual aggressiveness an 
against certain obstacles that are inherent in the set-up 
The drawing department finds itself classified as a tool- 
subjects department, like chemistry, physics, economics, 
or mathematics. It is not quite in the same class, pres- 
tige-wise,as the major engineering departments. In fact, 
the drawing department may even find itself at a disadvan 
tage compared to other tool-subjects departments, as well 
as the major engineering departments, because the drawing 
department alone does not grant degrees and in fact usual 
teaches little if anything beyond the freshman year. In 
mathematics, chemistry, physics, economics, mechanical en 
gineering, and all the rest, the student can specialize 
in his chosen field and obtain a bachelor's degree or eve 
continue to the Ph.D. degree. 


Some illuminating reflections can be made from this 
Situation that are again a little embarrasing to us. The 
teacher of chemistry, biology,English,electrical engineer- 
ing,mathematics,or any of the rest,must be a specialist. 
They are expected to have, not just the B.S. degree, but 8 
least the Master's degree and often the Ph.D. degree. 

(Continued on page 10) 
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(Continued fram page 10) 


Recently I checked the degrees of the staff of our Chemi- 
cal Engineering Department and found that seven out of ten 
had Ph.D.degrees. I haven't checked other departments, and 
this may not be representative but it is clear that as 
regards degrees our drawing teachers are at a definite dis- 
advantage - simply because other departments regularly 
grant degrees and we do not. 


This is not to belittle the job performed by the 
drawing department in teaching the graphic language to 
all engineers,or to say that this function should not be 
regarded as important by our colleagues and administrative 
officials. But we are equipped to do a greater job,and I 
believe we can do it. 


In addition to the service we oan render in training 
teachers of drawing,and in addition to the administrative 
advantages to the department itself, sucha curriculum is 
of great value in the professional development of our staff 
members. In drawing,it has been the rule to teach over 
and over two or three basic general courses. We enjoy 
teaching them,and they are very important. We have organ- 
ized them to such a degree that other engineering teachers 
point to them as models of organization and presentation. 
However,we have time for only a few periods of technical 
sketching, & few more on multiview projection,a few on 
pictorial drawing,a few on dimensioning,and so on. You 
lmow how the time adds up. We have time only for a brief 
sampling of basic fundamentals,and many important things 
must be omitted altogether. Since it is not necessary for 
instructors to learn a great deal more than they teach, 
many are inclined to "get in the rut" as wesay. Let us 
hope there are not too many in that category. 


On the other hand,if the drawing department can offer, 
in addition to the usual brief and elementary courses,a 
complete curriculum including a comprehensive variety of 
drawing courses,the teachers in that department will have 
opportunity to teach not only some different courses, but 
advanced courses as well. This is bound to have a broad- 
ening and stimulating effect,and should make teaching 
drawing more challenging and interesting. 


So much for the general line of reasoning that led 
to the degree curriculum in technical drawing. Most of 
these ideas had been in my mind for many years,and it was 
with some surprise when it occurred to me last spring that 
at our institution we were in a peculiarly favorable posi- 
tion to start something. The question, "Why don't we of- 
fer a degree in technical drawing?" had been asked many 
times by students who didn't know any better, and by teach- 
ers when they were in an imaginative mood. 


We already had in our catalog aratherextensive list 
of courses in technical drawing. In the Chicago area,there 
is practically every kind of industry andthere is a consid- 
erable demand in our evening classes for a wide variety 
of courses. Consequently,most of these courses have been 
offered in the evening,with relatively few students taking 
them in the day classes,except. for the three major required 
courses. It occurred to us that it might be possible to 
build a curriculum in technical drawing which would make 
use of the courses we already had,plus a few additional 
new courses as needed. We already had in the college of 
engineering all the basic engineering courses needed in 
such a curriculum, and we had a department of education 
which could supply all the education courses needed to 
meet certification requirements. 


This general idea was fully discussed at one of our 
weekly departmental staff meetings,and everyone was en- 
thusiastically in favor of trying to put it over. A com- 
mittee was then appointed composed of Professors I.L. Hill, 
Eugene Pare',and R.O, Loving,to prepare a tentative curri- 
culum which would include the first two basic years of en- 
gineering,the sequence of courses leading to machine de- 
sign,a wide variety of technical drawing courses,and all 
the necessary courses in education. This was quite a job, 
involving not only many courses in other departments, the 
creation of four new courses in technical drawing, but also 
state and city high school and junior college certifica~- 


tion requirements. The curriculum they preparea 1s essen- 
tially the one finally adopted,as shown in the folder. In= 
cidentally,the folder was issued by our Public Relations 
Department,and I hope you will not be frightened by my pic- 
ture or offended by the flowery statements which publicity 
men seem to think necessary. 


The next step was to contact the Chicago Supervisor of 
Drafting with whom cordial relations already existed,and 
ask him to sit in with us in Staff meeting and give us the 
benefit of his advice. He made several good suggestions 
and whole-heartedly approved the curriculum. I had the 
privilege of presenting the proposed curriculum before the 
Chicago Drafting Teachers' Section which met with us as 
our guests,and the idea was very favorably received. Chi- 
cago school authorities assured us that our graduates would 
have no trouble finding employment in the Chicago school 
system. 


The next step was to contact the State authorities at 
Springfield to see if they would approve the curriculum. 
The Secretary of the Board of Examiners paid our depart- 
ment a personal visit and assured us of state certification 
for the high schools of the State of Illinois. 


You might think that we were through by this time, but 
actually the big test was yet to come. We still had to get 
the approval of Illinois Institute of Technology,which mems 
the powerful Curriculum Committee composed of the President, 
the deans,and all department heads. We had done the spade 
work,the curriculum was in as perfect shape as we could get 
it,and we had the advance approval of city and state author- 
ities. The Curriculum Committee approved the curriculum 
unanimously,and directed that it be published in the next 
issue of the catalog. 


Although the next catalog does not appear until next 
April,the program was started last fall with about a dozen 
students. Of course it is too early to predict the demand 
for this new curriculum,especially in view of unsettled 
world conditions. Nevertheless, we are going ahead. 


It is a 4-year curriculum leading to a B.S. degree in 
technical drawing. The first two years are practically the 
same as mechanical engineering,including the mathematics 
through the calculus. In the last two years,the mechanical 
engineering courses are continued that lead to machine de- 
sign,including dynamics,mechanics,mechanisms,and metallurgy. 


Outside of the machine design sequence, specialized 
courses in mechanical engineering,such as thermodynamics,for 
example,are omitted and a wide variety of drawing courses 
are added,including technical sketching, lettering,archi- 
tectural drafting,pictorial representation,advanced tech- 
nical drawing,product design,structural drawing and topo- 
graphic drawing. Also,to provide basic methods of teaching 
and to meet certification requirement for high schools,cer- 
tain courses in education are given,including methods of 
teaching in high school,public speaking,practice teaching, 
visual aids,and methods of teaching technical drawing. 


The curriculum is intended primarily to train tech- 
nical drawing teachers for high schools, junior colleges, 
technical institutes,trade schools,and universities. Sec- 
ondarily,since the curriculum contains about two thirds of the 
work for a B.S. degree in mechanical engineering,the grad- 
uates are expected to be in demand in industry in the areas 
of drafting and design,and in company training programs. 1b 
a graduate decides not to go into teaching he can,with about 
three semesters! additional work,obtain a B.S. degree in 
mechanical engineering. 


The curriculum is now available in both day and eve- 
ning classes during the year and in sumer school. At pre- 
sent it is given entirely on a continuous basis where the 
student continues in school until graduation. Beginning 
next fall,the curriculum will also be available on the co- 
op basis in which the student may earn his way through 
school by working in industry one semester and going to 
gchool the following semester. This will take about five 
years to graduate, but he will have over two years of 

(Continued on page 25 


communication 
outside 
normal channels 


HERE are times when communication via ordinary channels 

is inadvisable or even impossible, and extraordinary means 
nust be used. During war for example, secret ‘ship-to-ship or 
hip-to-shore conversations are held by means of an infrared 
amp which gives off invisible light. Its beams are modified by the 
urrent set up by a voice speaking into an ordinary microphone. 
These ‘“modulated”’ but invisible beams are picked up by a de- 
ector photo tube as far as 10 miles away and transformed back 
nto the voice again! 

There are times when educators have to use extraordinary 
neans to communicate with their students. Most of the work of 
ducation consists of just such ‘“‘communication outside normal 
hannels.’’ This is the communication of ideals, enthusiasm, am- 
yition, the idea of disciplined work toward a goal. Not in the 
urriculum, yet the most vital part of the educational process, 
vhen you have given a boy these, you have given him the tools 
‘o work with and all else is but the material he will work upon. 

How give him these tools of the spirit? Not by saying: “Boys, 


et’s be enthusiastic; let’s have high ideals.”” Instead, example 


Photo courtesy Westinghouse Electric Corp. 


does it. One way is to make sure of the material tools that will 
be provided him . . . to make sure for example that the drawing 
tools used by a student of mechanical drafting suggest, reflect and 
do not contradict the ideas you are trying to communicate to 
him. Let careful craftsmanship here communicate the idea of 
careful craftsmanship there, in classroom work. Let the realiza- 
tion... that these instruments ff of professional quality are 
used by great engineers . .. communicate the idea of greatness to 
the youngster. Example, not contradiction. And anything less 


than fine tools will contradict all you are trying to say. 
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GRAPHICS 


A.S. 


Copyright 1950 by A.S 


It is well recognized that graphics is one of the 
mportant languages of the engineer and scientist. One 
eed not dwel} upon the usefullness of graphics in the 
reparation of engineering drawings, vector diagrams, 
harts, industrial illustrations,pictorials for texts, 
ommercial brocchures,etc. 

Many scientists who were engaged in the last world 
ar effort have realized the importance of developing 
acility in preparing good,understandable,freehand sketch- 
Research personnel also appreciate the important part 
nat graphics plays in the analysis and presentation of 
xperimental data, and in the preparation of idea sketch- 
is for the design of equipment and measuring instruments. 

It is therefore most essential that instructors in 
me field of engineering graphics should participate ac- 
ively in research projects and seek every opportunity to 
lemonstrate the effectiveness of graphic methods in solv- 
mg problems that arise in this field. 

If this is done, a broader interest in graphic me- 
nods and a fuller appreciation of -their uses will be 
feimulated, And what is equally important, a much better 
Ob of teaching will result. Both students and instruct- 
irs will experience greater enthusiasm for graphics and 
{| desire to explore the wider scope of the application of 
mndamental principles and the further development of 
inalytic power. 

Recent research studies at the University of Cali- 
fornia have afforded the writer an opportunity to par- 
ficipate in problems concerned with the determination of 
lagnitudes of rotation, displacement, velocity and accel- 
ation. Reference is made to the Prosthetic Devices 
esearch Project® which was discussed in a paper "New 
lorizons in the Field of Graphics"* presented at the sum- 
ler school for engineering drawing teachers during the 
}sP.E.E. meeting at St.Louis in 1946. 

This research project,which is still active,embraces 
following: 

(a) studies of human locomotion - the mechanics of 
motion of the legs, measurements of the ranges 
of motion in space,including rotations of the 
major segments of the legs during locomotion, 
and in particular,the study of the action in 
the major joints of the lower extremity, e.g, 
the hip, knee, and ankle joints; 
studies and analysis of the phase and action of 
the misculature; 
studies relating to factors contributing to the 
comfort of the amputes; 
muscle energy output in relation to locomotion, 
energy characteristics for design of artificial 
limbs. 

(e) structural analysis,design,and accelerated test- 
ing of various types of leg prostheses. 

A number of proslems that arose in the studies of 
locomotion were best solved graphically. 


Se 


(b) 
(c) 
(d) 


ixample 1. 


The paper referred to above included a description of 
he technique used in determining the horizontal transverse 
‘otation of the tibia (larger shin pone ) and the femur 
thigh bone) at the knee joint. Briefly stated, this 
fonsisted of placing 2mm. stainless steel pins into the 


lPaper presented at A.S.E.E. 
2Professor of Engineering Design. ; 
The author is grateful to the Technical Director, 
vertain charts that appear in this paper. 
“Published in the May issue of the Journal 
roceedings of the Engineering Drawing Division summer 


of Engineer 
School, McGraw-Hill. 1949, pp 586-600. 


IN RESEARCH 
by 


Levens” 
- Levens, Berkeley, California 


bones, etvaching targets to the pins, and then photo- 
graphing the motion of these pins during locomotion by 
means of three 55 mn. motion picture cameras, so posi- 
tioned as to obtain horizontal, vertical and profile 
views. Fundamentally the problem reduced to "the deter= 
mination of the angle between two skew lines." 


Example 2. 


Another problem consisted of the determination of the 
"tibio-femoral" angle. It was found necessary to measure 
the magnitude of the angle between the "tibia-plane" 
(defined by the axis of the tibia and the pin in the 
tibia) and the femur. This problem was solved by finding 
"the angle between a line and a plane." The solution is 
shown in Fig. 1. The tibia-plane is defined by points 


PLANE PARALLEL TO “TIBIA PLANE", cde. 


Figure l 
Determination of Tibio-Femoral Angle 


c,e,d,and the femur by line ab. Line cf is instroduced 
parallel to plane II and in triangle cde. The true 
length of line of is shown in the projection Cofo- 


(Continued on page 14) 
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Now, if plane III is introduced perpendicular to both 
II and line of,the "tibia-plane",ced, will appear as a 
line, and the projection of "femur" ab, will appear as 
azbg. The required angle will be seen in the projection 


on plane III, where line ab appears in true length and 
point "a" is in a plane parallel to the "tibia-plane", 
ced. The true angle, @ is a3b3e3. The method employed 
in the solution is well known, yet it is a striking ex- 
ample of the application of the fundamentals of ortho- 
gonal projection, coupled with correct analysis, to a. 
problem quite remote from those ordinarily experienced 
in engineering. 


Example 3. 


During the early stages of the prosthetic devices 
research program, it was realized that studies of gait 
poth in normals and in amputees would throw some light 
on walking patterns. It was felt that these studies 
would help determine normal or average gaits, and devia- 
tions from the normal. 

Displacements in the vertical plane of progression 
of salient points of the leg were determined by an "in- 
terrupted light technique". The subject walked in front 
of the open lens of a camera which photographed small 
light.bulbs placed at the iliac crest, the great trochant- 
er, the centers of rotation of the knee and the ankle, 
and the heel and toe of the shoe. The field of view of 
the camera was interrupted by a slitted rotating disc 
so that the displacement pattern appeared to be small 
lights moving along the paths of the joints. A Kodatron 
speed lamp was used to obtain an exposure of the subject 
at mid-field for purposes of identification. Fig. 2 
shows the results of this technique, and also, points 
joined to delineate the pattern of walking. 


Figure 2 
Normal subject, level walking - 


Locomotion Study using interrupted 
Light Technique. 


Once the displacement-time data were available, it 
was then possible to compute velocities and accelerations. 
Velocities were calculated by measuring the distances 
between consecutive dots, correcting for the scale factor, 
and then deciding by the time interval 1/30 second. Ac- 
celerations were calculated by differentiating the velo- 
city-time curve, i.e. by dividing the difference between 
consecutive velocities by the time interval. Fig. 3 shows 


from page 13) 


resulting curves for horizontal velocities and accelera- 
tions of joints of the leg. 
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riz Velocity and Acceleration 
of joints of the lef - normal level 
walking. 


Another technique used consisted of 
the subject with a 35 mm. motion picture 
individual progressed with small targets 
salient points of the leg. In this case 
sisted of solid black circles glued to a one inch square 
white adhesive tape. This is shown in Fig. 4. It was 
quite apparent that because of the relatively large tar- 
gets, the numerical method of differentiation could not 
be employed satisfactorily. The displacement data, 
therefore, were plotted as a function of time, and a 
smooth curve drawn through these points. The method of 
graphical differentiation was then employed to obtain 
the velocity-time curve which, likewise, was differen- 


tiated graphically to obtain the acceleration-time rela- 
tionship. 


photographing 
camera while the: 
attached to 

the targets con-} 


Essentially, the method of graphical differentiation! 
consisted of the following procedure: 


(a) Suppose a displacement-time curve were given as 
snown in Fig. 5. 

(b) Assume a pole distance, OP, of four units (or 

any convenient distance). 

(c) Introduce relatively short chords which closely 
approximate parallels to the tangents to the curve at 
points midway between the ends of the chords; eC.fe, 
chord AB closely approximates the direction of the tan- 


gent to the curve at point C. t should be noted that 


the chord length selected is a function of the radius of 
curvature 


(Continued on page 16) 
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Figure 4 
Subject with targets attached to salient 
points of the leg 
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Figure 5 
Graphical Diferentiation 


(Continued from page 14) 


(a) Now, a line is drawn through point P parallel 
to chord AB, intersecting the ordinate axis at point D. 

(e) The intersection of a horizontal line through 
point D with a vertical line drawn through point C lo- 
cates point E, a point on the velocity-time curve. The 
slope of the curve-at point C is one as read on the right 
hand scale. Graduations on this scale are equal to the 
values of the graduations on the displacement scale di- 
vided by the pole distance. As a check on the value of 
the tangent at point C, note that in triangle ABF, the 
tangent of angle B AF is one. 

(f) Other points are located in a similar manner, 
and a smooth curve drawn through them to establish the 
velocity-time curve. 

If the velocity-time curve were differentiated we 
would then obtain the acceleration-time curve. 


Example 4. 


The relationship between ankle angle, 9, , and an- 
gular velocity is shown in Fig. 6. Data were plotted for 
ankle angle vs. time. The curve drawn through these 
points was differentiated graphically to establish the 
velocity-time curve. The method employed was the same 
as shown in example 3. 


Example 5. 


The employment of the method of graphic integration 
is well illustrated in the determination of the vertical 
and horizontal components of acceleration were obtained 
from a force plate record of vertical floor reactions, 
and fore and aft shears. 

Vertical acceleration is equal to the vertical floor 


reaction minus the body weight divided by the body mass. 
Mathematically the expression is 
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Figure 6 
Ankle angle and angular velocity vs. 
time for one stride, during level walking. 
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Points on the vertical acceleration curv 

were 
2btained from the vertical force curves shown 
in prota: At point A of the vertical force 
surve, the value is approximately 185#; and the 
DOdy weight is 160#. The value of point A' on 
the vertical acceleration curve igs 
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Figure 7 
Motion of center of gravity of a normal 
subject during level walking. Data ob- 
tained from vertical floor reactions. 


ma similar manner other points were located on 
ihe vertical acceleration curve. The third and 
jurth curves - vertical velocity and vertical 
lisplacement - were obtained by graphic inte- 
ration; i.e., the velocity curve was determined 
Wy integrating the acceleration curve, and 
Aimilarily, the displacement curve was attained 
fy integrating the velocity curve. 

The horizontal acceleration curve was deve- 
Oped from the fore and aft shear curve. See 
4g. 8. Horizontal acceleration is equal to the 
erizontal force divided by the body mass. 
athematically the expression is 


t point B of the "fore and aft" shear curve, 
he value is approximately 10 lbs. The value 


Ipetails appear in a brochure, ps © 
repared by Prosthetic Devices Research Project, 
alifornia. 


of the corresponding point B! on the horizontal 
acceleration curve is 


a = 


H = 2" /sec” 


160 


Once the curve for horizontal acceleration has 
been established, it is a simple matter to 
develop the horizontal velocity curve by inte- 
grating the acceleration curve. This is the 
third curve of Fig. 8. The latter could be 
integrated to determine horizontal displace- 
ments; however, this was not required in these 
studies of locomotion. 
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Figure 8 
Motion of the center of gravity of a nor- 
malsubject during level walking. Data 
obtained from fore and aft floor reactions. 


Example 6. 


A very interesting phase of the project 
dealt with studies~ relating to below-elbow 
amputees. 

"For many years it has been considered 
logical and ideal to power and artificial hand 
or hook by means of voluntary contraction of re- 
sidual muscles of the arm rather than by body 
movements such as the shoulder shrug. The pro- 
blem of a durable and efficient linkage between 
the muscle and the moving mechanism of the pros- 
thesis appears to be solved by the construction 
muscle tunnel. This a 
cedure to provide a skin lined tunnel through 
the muscle, into which a pin is inserted with 
cables attached. Contraction of the muscle 
displaces the tunnel and the pin transmitting 
force for prehension to hand or hook." 

"The biceps muscle tunnel is of greatest 
value in the below-elbow amputee. In this type 
of amputation the entire length of the biceps 
is available and provides adequate excursion to 
activate the prosthesis." 


(Continued on page 27) 


"Biceps Cineplasty and Prosthesis for Below-Elbow Amputations," 
University of California,Berkeley or Los Anzeles, 
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DRAFTING PROBLEMS ENCOUNTERED IN 
STRUCTURAL STEEL FABRICATION 


R.M. Sherman 
Executive Engineer, Central Texas Iron Works 
Waco, Texas 


The title of this paper "Drafting Problems Encount- 
ered in Structural Steel Fabrication” lends itself to 
more than one interpretation as to the context of this 
writing. I shall treat this subject from the standpoint 
of the drafting department of a structural steel fabrica- 
tor considered as a definite unit of the business and shall 
discuss the many problems involved in the operation of 
this unit. In preparing this paper, I want to acknowledge 
the helpful advice and council of Mr. M.R. Van Valkenburgh, 
whose many years of experience in this field have made 
him a recognized authority. 


Since structural steel in its final fabricated form 
is almost invariably incorporatedin structures wherein 
public safety or public health is involved, it becomes 
necessary to provide that its design,fabrication and erec- 
tion be done by or supervised by Professional Engineers. 
All forty-eight States have statutes which generally place 
this responsibility in the hands of Registered Profession- 
al Engineers. In this three-step process of design,fabri- 
cation and erection,the structural steel fabricator holds 
a key position. It is his responsibility to faithfully 
carry out the requirements of the design drawings through 
his own processes,which substantially consist of two 
steps; the making of shop details and actual shop fabri- 
cation. For fear of over-simplification of this process, 
let it be stated that the entire structure of a structural 
steel fabricators organization is complex and intricate, 
requiring major financing,much experience and the appli- 
cation of professional knowledge and special skills. 


The purpose of the preceeding observations is to 
place the making of shop details - the drafting depart- 
ment in this organization - in its proper and vitally im- 
portant place in this process of design,fabrication and 
erection of structural steel. In its own organization, 
the drafting department,to quote from the recent handbook 
oni Structural Shop Drafting published by the American 
Institute of Steel Construction,is "the hub around which 
all operations turn". 


The one purpose of the drafting department is to in- 
telligently interpret plans and designs prepared by prac- 
ticing Professional Engineers and to convey these inter- 
pretations into structural shop details,which when used 
to process structural steel shapes,will result ina 
structure whichwillbea faithful reproduction in steel of 
the designing Engineers plans. 


The conventional organization usually consists of a 
Chief Engineer, a Chief Draftsman,checkers and detailers, 
wherein the Chief Engineer is the general executive di- 
rector of the drafting department as well as the Engineer- 
ing Executive for the entire organization,with the Chief 
Draftsman in direct charge of the management of the draft- 
ing department and scheduling the work so that orders are 
processed in the proper sequence and in such a manner that 
the talents of his men are used to the best advantage. It 
is under the direction of the Chief Draftsman that all 
shop details are made and it naturally follows that he is 
responsible for the accuracy of the drawings ,maintaining 
of standard procedures,and the solution of technical and 
mathematical problems. 


: It would appear that a drafting department,to operate 
with the most efficiency,should be manned by Engineering 


ing graduates with years of experience. However,from an 
overall standpoint,the tasks to be performed vary from tH 
most menial and relatively simple to the most intricate 4 
involved, and therefore, under professional supervision, 
it is possible from a standpoint of economy to use men of 
lesser education and experience in the lower bracket and 
men of more experience and education in the upper bracket 
One of the problems of a drafting department is proper 
palance of experience to inexperience and a balance in thj 
various levels of education. 


It would be possible to operate a sizable structurallJ 
drafting department composed of draftsmen whose education 
extended very little past high school,provided the ex- 
perience factor was in the proper proportion, but very fem 
fabricators would want such an organization. Structural 
steel is purely an engineered product and one of the most 
important points of control,the preparing of shop details 
cannot be entrusted entirely to the laymen. Therefore it 
becomes necessary to have in the drafting department or- 
ganization a sufficient number of key personnel who are 
Professional Engineers and who have sufficient experience 
to give them an easy and ready knowledge concerning the 
engineering plans with which the department is working. 
These men are usually assistants to the Chief Draftsman c 
are checkers or squad leaders. The importance of enginse 
ing knowledge and experience in the drafting department 
cannot be overestimated,for it is easily possible for 
serious weaknesses in the finished structure to develop 
through ignorance of engineering principles while the sha 
drawings are being made. It is true that it is customary; 
for the designing Engineer to check the shop drawings upc! 
completion to see that all connections are safe and that 
all framing is handled properly before the drawings are 
placed in the shop for fabrication. Such checking, how- 
ever, is a tedious chore, and many designing Engineers 
only give the drawings a rather rough check and rely upom 
the fabricator to have a drafting department of high 
enough professional level to eliminate connection and fret 
ing errors and at the same time possibly catch some error 
the Engineer himself might have made. Such practices aret 
probably frowned upon by the elite in the Consulting En-+ 
gineering field who operate large organizations, but stilll 
a large number of smaller operators to some extent rely 
upon the professional knowledge and integrity of the stee} 
fabricator. Since the steel fabricating business as an 
industry is solidly founded and relatively free of "in ani 
outters", most fabricators have built their drafting de- 
partments along such lines that they are capable of assum 
ing the responsibilities just described. The exceptions 
are small shops which have sprung up with the advent and 
universal use of electric arc welding wherein the equipme: 
needed, if the projects are chosen for the purpose,is 
hardly more than acetylene torches and electric welding 
machines. This is not at all intended to be a criticism 
of these processes but shops capable of fabricating only 
by these methods have a relatively small- financial invest 
ment and have generally been operated witout professional 
services. If the element of engineering is eliminated, 
such organizations are wholly incapable of being entruste} 
with the fabrication of structural steel. 


In order to maintain such an organization,many steel 
fabricators follow the practice of employing young Colleg 
graduates just out of school to begin work in their draft. 

(Continued on page 19) 
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ing departments. Experience and the normal turnover in 
personnel which occurs in any organization generally allow 
these men to advance to positions of responsibility ina 
few years. At the same time,it is generally necessary to 
employ young men of lesser educational background who gen- 
erally come under the direction and supervision of the 
Professional Engineers in the organization. Engineering 
graduates who eventually intent to go into the Consulting 
field can find no better background for their future pro- 
fessional life than a number of years in the drafting de- 
partment of a structural steel fabricator. One consult- 
ing Engineer known to me, who maintains a sizable organi- 
zation, will not employ a young engineering graduate un- 
less he has served several years with a structural steel 
fabricator,and this point is made to further emphasize 
the existence of engineering practice, responsibilities 
and atmosphere that exist in the making of shop drawings. 


The structural steel fabricator does not object too 
strenously to providing a training field for engineering 
graduates who intent to go into Consulting Engineering 
work and other allied fields provided he can have these 
men.long enough to recover some of the investment he puts 
into them during the first year or year-and-one-half of 
their employment. It is difficult to set a time limit 
which differentiates’ between inexperience and experience 
in the field of structural drafting and naturally opinions 
vary. However, it is generally felt by many steel fa- 
bricators that a college graduate after one years employ- 
ment is then ready to absorb good solid experience at a 
rapid rate and could be considered an experienced detailer 
at the end of two or three years when under the supervi- 
Sion of Engineers who have been in the bnsiness a consid- 
erable length of time. For the non-college graduate, the 
time schedule would have to be multiplied by two or three 
plus outside study and such personnel would generally not 
be capable of rising above a certain level. Heads of En- 
gineering Departments in colleges and universities some- 
times advise their students in structural design to get 
their first experience with a steel fabricating company. 
I know of one individual in his capacity who has followed 
this practice for many years. 


In training engineering graduates, the fabricator is 
confronted with a number of problems. One of them which 
is almost immediate is toeliminate from the mind of the 
new employee any idea that he is expected to know anything 
about the steel fabricating business in general or about 
structural drafting in particular. I have found that it 
is a good idea to advise him that his engineering degree 
is evidence enough that he has studied and has been found 
proficient in the basic courses of mathematics, physics, 
mechanics and the basis courses of this engineering major. 
It is also well to advise him that these courses comprise 
his formal education and that the fabricator is not equip- 
ped to carry these on any further on a formal basis, but 
that his education has given him the capacity to properly 
absorb and benefit by the experiences which will come to 
him. A surprisingly large number of graduates will be- 
come discouraged and change to some other field if they 
are not given assurance such as described) that their in- 
ability to produce immediately after graduation is natural 
and expected. As an overall average, a young engineering 
“graduate can be expected to turn out structural shop draw- 
ings profitably at.the end of © one year. Even so,he would 
be limited in the type of detailing he could do. If the 
work of the fabricator with whom he is connected is of a 
general nature and covers most types of structures, he can 
be expected to become rather expert at the end of four or 
five years. To the uninitiated, it does not seem reason 
able that so much time shovld be required, but as pointed 
out’ earlier,the steel business if of a complex nature and 
in order to reach mature experience, it is necessary to ab- 


sorb many intangibles in addition to mastering the concrete 
Operations. Although I am sure that the engineering 
schools endeavor to teach their engineering students some- 
thing about the steel business as a whole, I still run in- 
to graduates now and then who do not have a very clear con- 
ception as to the difference between a steel fabricator 
and a steel mill. Of course,misconceptions such as this 
might be corrected by a word or two, but there are liter- 
ally hundreds of such situations and minutiae where only 
time and experience can give to a person a quick and easy 
knowledge. Field trips in the senior year in college are 
a great help in fixing in the students mind the results of 
engineering practice and its contribution to society, but 
it is equally important that these trips be planned very 
carefully. The time alloted to these trips, from my ob-~ 
servation,is usually short and as a result,plant or pro- 
ject visitation is hurried and somewhat ineffective. Plant 
or project officials are usually willing and cooperative 
in giving their time to these field inspection trips,but I 
know of several individuals including myself,who have felt 
that the hurried atmosphere caused by a crowded and tight 
time schedule,did not permit a thorough briefing on the 
project or process and as a result,the knowledge gained 
was too cursory to be of much value. It is of great in- 
terest to structural engineering students to see engine- 
ering structures in the process of building, but since 
steel is the basic material with which a structural en- 
gineer works, I feel that it is most important that a 
structural engineering major have in his field inspection 
schedule an unhurried trip through a steel mill to see 
where and how steel is made into usable shapes,and then go 
through a steel fabricating shop including the drafting 
department,spending enough time to actually see how these 
shapes are made into usable structures. I feel that such 
inspection trips as just described are actually more im- 
portant to the structural engineering student who does not 
intend to work for a structural steel fabricator,for if he 
does not avail himself of this opportunity while in en- 
gineering school, the chances are that he will not do so 
later. 


In starting an engineering graduate in structural 
drafting,one of the problems is to teach him to read en- 
gineering and architectural plans. Unfortunately this 
cannot be done in three easy lessons,and as a matter of 
fact, this might be the crux of the whole matter of struc- 
tural drafting, for if a person can interpret accurately 
and in detail engineering and architectural plans, it is 
much less difficult for him to convert these interpreta- 
tions into shop drawings. Some of the most costly errors 
made on shop drawings and not discovered until the steel 
erector has endeavored to put the steel together on the 
job, have been caused by a misinterpretation of the engine- 
ering plans. Sometimes this is carelessness on the part 
of several people, but many times it is due to ignorance 
of plans. Mark Twain is said to have remarked that "a man 
endowed with ignorance and self-confidence is sure of suc- 
cess". This of course was said facetiously and may even 
have some degree of truth for some lines of endeavor, but 
in structural drafting such a philosophy is certainly 
false. In fact, ignorance or inexperience will come out 
quickly in the drafting room, and the man who tries to 
bluff his way will be caught before sunset. Starting at 
the beginning of an engineering education, the foundation 
of reading plans and making understandable drawings is 
laid. 1 speak of such courses as engineering drawing, des- 
criptive geometry and the basic courses in mathematics. 
Often these courses are touched upon only lightly during 
the remainder of an engineering curriculum and as a result 
are largely forgotten by the student by the time he grad- 
uates, only to suddenly find upon obtaining employment, 
that the ghost he rid himself of many years before has mi- 
racuously come to life again. (Continued on page 23) 
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I know that educators are hard put to Squeeze into four 

years the bare necessities of an engineering education, 

but some means should be found to keep fresh these basic 
courses, 


A steel fabricator has a problem when it comes to in- 
terviewing with reference to employement a young man who 
is about to graduate. I have interviewed many of these 
Students,who at the time of the interview were finishing 
their senior year and were involved in intricate engineer- 
ing problems which later would only be entrusted to those 
of long experience. I am then confronted with the un- 
pleasant task of informing them that to begin in the steel 
business it is necessary to go back four years and take up 
drafting again. I am serious when I say that this comes 
as a shock to four out of five students,and more often 
than not causes the student to search in other fields for 
employment. Some people consider drafting one of the 
menial tasks of engineering and if followed without pro- 


fessional knowledge,the person may be no more than a steno- 


Grapher of the drafting board,merely putting down what 
Others dictate. If this be true,it must be stated however, 
that such dictation is not done orally,but is transmitted 
through drawings,and I submit to you that an engineer who 
eannot express himself through intelligent and legible 
drawings is in no better position than a doctor who could 


mot put down in writing one of his prescriptions for others 


to fill, but would have to go to the drugstore and mix it 
himself. 


In training for structural drafting,the best teacher 


is experience although books of standards and outside read- 


ing are aids. One of the most prevalent shortcomings in 


individuals in this work centers. around those things taught 


in descriptive geometry and similar courses. The Encyclo- 
peadia Britannica in dissertating on the subject of des- 


criptive geometry states that "it is the means by which the 


designer conveys his ideas to the builder or mechanic,and 
has been called the universal language of the engineer”. 
Further than that,it tends to develop in an individual a 
Sense of perception which makes it possible for him to 
form and visualize in his mind three dimensional objects 
taken from what he sees drawn on two dimensional paper. 
Some people have this ability as a natural aptitude and 
Others have to develop it through study and practice, but 
Whether acquired or natural,the structural draftsman must 


somehow achieve an easy and comfortable use of this faculty. 


The more advanced structural shop drawings are con- 
Sidered such because they incorporate some of the more in- 
tricate phases of descriptive geometry. Under this head- 
ing is included hip and valley work,bins and hoppers, 
various types of storage tanks and numerous other situa- 
tions where steel members are framing at angles with each 


Other and in several different planes. The usual procedure 


in training draftsmen is a block on top of block process 
beginning with the simple and elementary and progressing 
towards the intricate and complex. Some fabricators how- 
ever who do a specialized line of work, are able to get 
out rather involved work utilizing draftsmen of limited 
Overall experience by having experienced engineers to 
break the work down into component parts which are then 
detailed along formulated lines. Detailers thus trained 
are often of very little value except to those specific 
types of work. 


The larger steel fabricators,especially those of na- 
tional scope, have very definite standards which form and_ 
control the method of preparing shop details. These stand- 
ards will vary from one company to another, and although 
aone of the basic principles of engineering drawing will 


be violated, certain conventional methods will be set down 
which cannot be found in any textbook. Smaller fabricators 
have generally taken one of three routes; followed the 
standards set out by one of the larger fabricators; de- 
veloped at quite some expense a book of standards of their 
own; used a hodgepodge of methods with every newly em- 
ployed draftsman who has experience bringing ideas of his 
own. Smaller fabricators in the last category are quite 
numerous and the hardships worked on their shops by not 
having definite standards is considerable. The business 
of operating independent detailing offices for the pur- 
pose of preparing shop drawings for a number of different 
fabricators is on the increase. Fabricators who use these 
services generally maintain a basic drafting department, 
and then "farm out" to these independent agencies such 
shop drawings which are above the capacity of their basic 
drafting unit. Such services are a convenience to the 
fabricator as it keeps him from having to expand and con- 
tract his drafting department according to the volume of 
business he is able to secure. Such "farming out" how- 
ever, brings up the problem of standards and method of 
detailing. The independent detailer may be working for a 
dozen different fabricators and he is faced with the di- 
lemma of using his own standards or conforming to a par- 
ticular fabricator's standards either through study or 
conference. All of this brings me to the point of making 
the statement that the time is full ripe for the establish- 
ment on a national scale of a standard practice of de- 
tailing structural steel and the conventions pertaining 
thereto. The American Institute of Steel Construction 

has recently published a book entitled "Structural Shop 
Drafting, Volume I" which is a step towards standardiza- 
tion on a national scale. This book is called a "text- 
book" and it is intended to assist in training men in the 
field of structural drafting, but it does not set down 
detailing practices except in a general way. It is my 
understanding that a Volume II is to be published later 
which will establish standards and procedures. The suc- 
cess of such a move will depend largely upon the degree 

of acceptance by the industry, and especially by those who 
have for years followed well established standards of 
their own. Volume I is guthoratatively written and con- 
tains enough material on structural design to warrant it 
being used as a supplementary textbook in senior struc- 
tural design courses. 


In conclusion it can be said that the steel fabricat- 
ing business occupies one of the pivotal points about 
which the construction industry revolves and it is good 
that the fabricators have organizations directed largely 
by Registered Professional Engineers who are capable of 
taking fine engineering designs prepared by Consulting 
Engineers and converting them faithfully into steel 
structures. Such work is very satisfying and challenges 
the best engineering talents. The steel fabricating bu- 
siness offers the young graduate an authoritative contin- 
uation of his engineering education,and though it does 
not promise him a disproportionate campensation,it does 
hold for those with ability and a desire to work many op- 
portunities for advancement into the executive field. 

The steel business needs and deserves the sharpest men 
the engineering schools can produce and although the in- 
dustry can compete for these men on an equal basis with 
other fields,students have too often been advised that 
other divisions of engineering were more lucrative. It 
is hoped that through the medium of such groups as this 
one, that authoritative information concerning various 
branches of industry can be disseminated to the students 
so that they might make their decisions without prejudice 
or false impressions. 
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SLIDE MAKING AND ITS USE AS A VISUAL AID 


by 


Thomas Hingsberg 
New York University 
New York, N.Y. 


The full use of the slide is never attained unless 
ihe teacher "makes his own". The film and camera manufac- 
murers have made the process very simple. The 35 mm can- 
ira is most efficient for it has quite a depth of field. 
fo the 50 m.m. lens many supplementary lenses may be ad- 
led for close work. 


A device to support the camera and lights, which also 
‘rames the picture may be made of furring strips or of 
stock 3x1¢ or so. All joints may be housed or half. lapped, 
slued,nailed,and fastened with screws and strengthened 
ith metal straps or angle irons. 


A "ua" frame is made. To the ends of the "u", two 
strips are fastened at right angles. A crossbar is ad- 
led to the ends of the strips to support the camera and 
lights. The "u" frame is made the field size or object 
size to be photographed. The strips attached to the "u" 
ire made long enough to provide for the camera to object 
jistance. The crossbar is built out to bring the center 
line of the camera in line with the center of the object 
shotographed. A circular mirror may be used to check this 
alignment. If it is placed on the object center it re- 
Plects the barrel of the lens above it. When the image 
of the barrel is concentric with the mirror edge, the 
tligmment is complete. The camera is held with a 7+20 
shumb screw which will fit into the Camera's tripod sock- 
at. Two lights one on either side are clamped to the 
ends of the crossbar. The lamps are reflector floods or 
[00 watt bulbs placed in reflectors. The subject, whether 
light or dark, will dictate the type of illumination 
meeded. The lights are pointed at the object at about 45 
bo the camera axis to avoid reflections into the camera 
lens. They are hung at or above the camera level. 


te) 


The "u" frame is made equal a bond sheet 83xll. A 
supplementary lens of 2+ diopters is placed in a Series 
[I ring over the camera lens. The lights and the nearside 
of the supplementary lens are placed 18 inches from the 
Mbject. The camera is focused at 15 feet. If Panatomic 
X film is used, black and white line work is exposed for 
L/10 sec. at F8, and developed in Dll for five minutes 
and fixed and washed as usual. 


A kit for a half a bond sheet, 5$x83,may be made to 
Pit within the "u" frame. Typing done on this size will 
show up well on the screen. It is well however,to back 
she sheet with a carbon paper to make the typing more 
Spaque. A 3+1lens is needed for this size. The face of 
she ring is set 12" above the object taken. A separate 
trossbar may be made to hold the camera. Keep focus at 
[5 feet, stop at F8, and expose for 1/10 second. 


If two supplementary lenses, a 2+ and a 5+ are com- 
yined in an adapter ring,the object size is a quarter bond 
sheet,or about 4"x5". The camera is placed with the adap- 
er ring at 8" from the object taken. The dimensions 
riven are to be used only as a guide. A test film should 
9¢ made to make necessary adjustments in exposure and 
listances. 


Many lecturers repeat the text assignment so well 
shat the brighter students need never "crack the book". 
11 except the interested student wait until an examina- 
sion is scheduled and then "plug". 


It is better to motivate the student to an active 
yarticipation with "heart and mind" is the subject matter. 
there can be no genuine learning without an emotional 
ettling. The inherent qualities which motivate the learn- 
mg process are, the desire for approbation, to excel, 


prestige, social approval, curiosity and discovery,and that 
interest which begets work and that successful work which 
begets interest. The student must be encouranged to plan, 
to seek, discover for himself, to challenge and to be 
challenged in his reasoning and conclusions. 


The slide as an aid can help. It can poise a problem 
to stimulate interest and curiosity. It can picture the 
historical development of the subject showing the challen- 
ges which led to trial and error approaches establishing 
hypotheses and why some proved false. It can demonstrate 
with step by step procedures. Charts, graphs, formulas 
and their derivation worked out and hand book uses in de- 
sign may be shown. In fact much of the blackboard work 
usually done during the lecture may be done better and in 
greater detail on bond paper and photographed. Much class 
time is saved thereby. 


The thoroughness of the student's preparation on the 
text assignment may be tested with objective test methods. 
A few questions may be flashed on the screen and answered 
on squared paper. Time for answering the questions may 
be considered a factor of success. A slide may be prepared 
showing the correct answers with which the student may 
check his. Usually a lively discussion period will follow 
this procedure. 


The slide may be used to show how lecture notes 
should be taken, how the notes stress essentials for re- 
view, how the student should note his own critical re- 
flections to the points given, as well as doubtful points 
which he will look up or question in the discussion period. 


The instructor may show his own notes which he may 
arrange. in a logical or psychological order, giving aims, 
objectives, procedures, and the timing set for each phase, 
together with supplementary reading and sources of his 
own experiences, or that of others used to illustrate the 
work. This will show the student how he is to prepare 
his text assignment and written summary of his work. 


If the instructor can draw freehand with an ordinary 
thick point fountain pen loaded with black ink, can make 
sketches in perspective or isometric,or can illustrate a 
point with a cartoon; and this is not difficult to learn 
or to do, and will make his drawings on a half bond sheet 
and photograph them, will have a lot of fun doing them. 
He will find his students enjoying the work more. 


The slides may be projected in strip film or singly. 
A daylight screen in a necessity for the best use of the 
slide. 


(Continued from page 11) 


industrial experience which we think the drawing teacher 
needs perhaps more than anything else. All jobs are ar- 
ranged and supervised by the Co-op Office,and will include 
drafting,clementary design, machine shop work,and others 
directly related to technical drawing. 


It is our plan to add graduate work in the very near 
future, but first we want to firmly establish the under- 
graduate program. Once this is done, we feel that it will 
be comparatively easy to add graduate work leading to a 
Masters degree. 


= 
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MINUTES OF THE EXECUTIVE COMMITTEE OF 
THE DRAWING DIVISION OF ASEE 


C.H. Springer, Secretary 


At dinner was held at Bryan,Texas,near Col- 
lege Station,previous to the Executive Committee 
meeting. 


The meeting was called to order by Chair- 
man R.S. Paffenbarger at 9:05 pem., January 18, 
1951. 


Those present were Professors Aakhus, 
Hoelscher, Lee, Spencer, Brattin, J.G. McGuire, 
Porsch, Vierck, J.S. Rising, Lagaard, Heacock, 
Svenson Rowe, Luzzadder, Potter, Hill, Springer, 
and Paffenbarger. 


Chairman Paffenbarger discussed the possi- 
bility and desirability of electing a vice chair- 
mane 


It was moved by Aakhus and seconded by Hill 
that the following amendment to the rules of 
procedure be submitted at the annual meeting: 


Article IV. Executive Committee. The af- 
fairs of the Division shall be administered by 
an executive committee consisting of3 


(Change) 1. Chairman of the Division-advanced 
from position of vice chairman. 


(Add) 2. Vice Chairman - elected for one 
year. 
Article V. Duties of Officers. 
(Add) 2. Vice Chairman 


a. He shall serve as vice chair- 
man of the Division and Execu= 
tive Gommittee for the year 
following election. 


b. He shall preside over meetings 
of the Division and Executive 
Committee in absence of ‘the 
chairman. 


c- He shall assist the chairman in 
the operation of the Division. 


d.- He shall keep informed on the 
current problems and operation 
of the Division so that he may 
continue to carry out the work 
when he becomes chairman. 


e- He shall assume the chairmane 
ship of the Division for the 
year following his term as vices 
chairman. 


The motion was passed unanimously. 


Chairman Paffenbarger announced the ap- 
pointment of the following committees: 


Policy Committec 
Prof. F.G. Higbee 


Prof. Hoelscher 
Prof. Justus Rising 


Local Committee for the 1951 Summer School 


Prof. C.L-. Brattin 
Prof. CW. Fairbanks 
Mr. N.R. Sedlander 
Prof. R-O. Ringoen 
Prof. P.O. Potts 
Prof. J. Gerardi 
Prof. Northrup 


Teaching Aids 
Same as current,Prof. H.B. Howe,Chairman 
Display of Student Work 


Prof. J. Gerardi 
Prof. J. Rising 
Prof. H.P. Skamser 
Prof. J.G. McGuire 
Prof. T.C. Brown 


Instruments and Display of Instruments 


Prof. R.T. Northrup 

Prof. Grant 

Prof. Freidman 

Prof. J.-H. Porsch 

One other from Michigan State 


Chairman Paffenbarger announced that our 
budget is ample to cover the expenses for the 
summer school so that no additional fee will be 
necessary. 


Prof. Brattin reported on conditions at 
Michigan State for the summer school and annual 
meeting. There will only be one registration and 
registration fee for the summer school and the 
annual meeting. 


There will be ample accommodations in dormie 
tories,one of which will house 1400 and another 
900. 


The displays will be in large drawing rooms. 


Edwards Bros. will give a price on reproduc- 
ing proceedings,but the consensus of opinion was 
that everyone presenting a paper should provide 
enough copies for everyone. Prof. Svenson suge 
gested that these copies be sent in advance so 
that they could be collected into sets to be 
passed out at the end of the meeting. This was 
informally approved. 


Approval was given to send copies of the 
Journal to all Vice Presidents of the Society. 


Professor Luzzadder presented a financial 
report for the Journal which is attached to the 
minutes. The report showed all bills paid with 
$1,107.34 in the bank. 


Considerable time was spent discussing the 
program for the summer school and annual meeting. 
It was decided to have panel discussions of the 
papers definitely limited as to time. It was 
also decided that there should not be more than 
two or three papers at any one session. 


Professor Street moved that Professor Paf- 
fenbarger be empowered to proceed with the are 
ranging of the program,which was seconded by 
Professor Porsch. This was approved. 


The meeting adjourned at 11:55 p.m. 
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Ccllege officials point that the current 
construction program, impressive as it is, only 
makes good in part the accumulated deficiencies 
of years. Until the current state-financed pro- 
gram was undertaken in 1946, not a Single class- 
room or laboratory structure had been erected on 
the Spartan campus at state expense since 19351. 


There is an urgent need for many additional 
structures, among them a new library building, 
and an animal industries building. 


Although Michigan State has greatly expand- 
ed its physical facilities since the war, the 
natural beauty of the Spartan campus,known the 
world over, has been maintained. Visitors to 
the campus are immediately impressed by the care- 
ful planning which has preserved the full beauty 
of such natural landmarks as the Beaumont Oval-- 
its many varieties of trees and expanses of roll- 
ing lawn; the Red Cedar River, which divides 
the main campus from South Campus; the Beal 
Pinetum, just east of the campus proper; the Beal 
Botanical Gardens; and the Horticultural Gardens. 


Along with its natural beauty, the Michigan 
State campus has a cosmopolitan personality. 
Its students come from every walk of life and 
from every part of the world. Included in its 
enrollment each year are students from every 
state in the nation, and from more than 50 
foreign countries and U.S. possessions. Even 
with this wide-spread geographical distribution, 
Michigan students still constitute about 80 per 
cent of the campus enrollment. 


Michigan State College has always endeavored 
to maintain a top-flight teaching faculty to 
administer these courses. The Spartan faculty 
is studded with national authorities in almost 
every field. 


An important factor in Michigan State's 
growth has been the dynamic leadership of Presi- 
dent John A. Hannah. He has served the college 
since his graduation in 1923, when he became an 
extension specialist. He was named secretary 
of the State Board of Agriculture, governing 
body of the college, in 1935, and president in 
1941. President Hannah is also recognized as 
one of the nation's top educational leaders, 
having served as president of the American As- 
sociation of Land Grant Colleges and Universi- 
ties during 1949, and as chairman of the orga- 
nization's executive committee in 1950. 


Macklin Field Stadium has a seating capa-~ 
city of more than 50,000. Jenison Fieldhouse, 
largest non-commercial building in the State 
of Michigan, provides approximately 13,000 seats 
for basketball games, in addition to housing 
athletic offices and training facilities for 
other sports. 


The State of Michigan is noted as a tourist 
paradise. Plan to spend at least a part of 
your vacation period in the state either before 
or after the Annual Meeting of the A.S.E.E. 


(Continued from page 17) 


"Two facts should be borne clearly in mind 
when considering the actions of muscles. An 
individual muscle has a limited useful excur- 
sion which is proportional to the total length 
of the muscle. A shorter muscle has less ex- 
cursion than a longer one." 


Many details concerning "Properties of the 
Muscle Essential to Mechanical Design, Terminal 
Devices - Hands and Hooks," the transmission 
system, etc. are discussed in the brochure. 


The mechanical design involves muscle force, 
muscle shortening, force ratio, book force and 
hook span (opening). 


muscle shortening 


Force Ratio = Eff . x 
hooks opening span 


(The force ratio is the mechanical advantage 
of the control and hand or hook system). 


Another relationship is, 


Muscle Tension x Muscle Shortening = 
Hook Force 
Efficiency 


x Hook Span- 


ble in 
The nomogram shown in Fig. 9 is valua 
solving problems dealing with the relationships 


expressed above. 


Suppose the muscle tension is 207, the 
hook span is 1.6", and the efficiency is 70%. 
It is desired to find the force ratio, hook 
force, and muscle shortening. Using the nomo-~ 
gram, we proceed as follows: 


(a) Join 1.6 on the Hook Span scale with 
20 on the Muscie Tension scale (line 1). 


(b) The point of intersection of Line 1 
with the diagonal Length Ratio scale is joined 
with 70 on the efficiency scale and extended 
to intersect the Force Ratio scale at point: 
0355 (bine 


(c) Point 0.35 on the diagonal Force Ratio 
scale is joined with 20 on the Muscle Tension 
scale (Line 3). 


(a) Read 7# on the Hook Force scale and 
approximately 13/16" on the Muscle Shortening 
scale. 


So much for a few examples in this area 
of research. 


Another interesting research project dealt 
with an investigation of concrete runways with 
regard to capacity for handling very large 
aeroplanes. 


(Continued on page 30) 


VAN NOSTRAND 
FOR COLLEGE TEXTS 


Have You Examined The NEW 3rd Edition Of 
SMUTZ and GINGRICH’S 


DESCRIPTIVE 


By FLOYD A. SMUTZ and RANDOLPH F. GINGRICH 
Both of Kansas State College of Agriculture and Applied Sciegce 


@ Designed for students of the freshmen and sophomore level as an integral part of their train- 
ing in engineering drawing. 

@ Definitions, notations and nomenclature are in accord with the recommendations of a stand- 
ards committee of the Drawing Division of the American Society for Engineering Education. 


@ Entire book rewritten in clear and simple language, with problems rearranged in a more 
logical sequence. 


@ New cuts have been made for all illustrations. 
@ New problems have been added to replace those found to be of little value. 


@ Application problems are designed for 8 1/2 x 11 inch drawing paper and are worded to di- 
rect the attention of engineering students to the usefulness of descriptive geometry in their 
training program. 

@ All solutions are made by methods used in engineering drafting rooms. 

@ Definitions of words that may be new to the student are contained ina glossary for handy 
reference. 


CONTENTS: I. Introduction; II. Projection of a Point; II. Auxiliary Projections of Lines; IV. 
Auxiliary Projections of Planes; V. Revolution Method; VI. Non-Intersecting Lines; VII. Sur- 
faces; VIII. Tangents to Surfaces; IX. Intersecting Surfaces; X. Applications to Shades and 
Shadows; XI. Glossary. 


ENGINEERING DESCRIPTIVE GEOMETRY by Charles Elmer Rowe 
More than 1000 problems furnish excellent practice for the student in this text which gives 
very detailed attention to shades, shadows and perspective. Particular emphasis is placed 
upon orientation which aids the student in developing powers of visualization. The text fol- 
lows the direct method which the author believes makes the subject more interesting. 


299 pp. 6x9 Cloth Dlustrated $3.50 


TECHNICAL DESCRIPTIVE GEOMETRY by William E. Street 


A new approach to the subject is used in this text which develops the draftsman’s method of 
treatment in obtaining size, shape and position of every detail of structures and machines. 
Illustrations and problems are arranged in progressive order depending upon the method of 
solution. 

179 pp. 7x10 Cloth Dlustrated 


If You Teacu or Direct These Courses, EXAMINA- 
TION COPIES Are Available for You Upon Request. - 


D. VAN NOSTRAND COMPANY, INC. 


PUBLISHERS SINCE 1848 
250 FOURTH AVENUE NEW YORK 3, NEW YORK 


$3.00 
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REPORT OF THE BIBLIOGRAPHY COMMITTEE 
by 
Professor H.H. Fenwick 
University of Louisville 
Author Title Ed Publisher Year Pages Price 
dams D.P. An Index of Nomograms 1 John Wiley & 1950) 174 --¢4700 
Sons 
senson J.H.& The Elements of Lettering 2 McGraw-Hill 1950 
A.G. 
irench T.& Mechanical Drawing 5 McGraw-Hill 1950 440 2.80 
wensen C.L. 
'rench T.& Lessons in Lettering Books I & II 5 McGraw-Hill 1950 40 «60 
urnbull each 
fall J.W. Perspective Drawing a Univ. of Call- 1950 125 2-50 
fornia Press 
atz H. Technical Sketching and Visualization for 1 Macmillan 1949 163 5.00 
Engineers 
enney J.E.& Architectural Drawing for the Building al McGraw-Hill 1950 128 5.00 
eGrail J.P. Trades 
wvens A.S.& Problems in Engineering Drawing. Series Rev. McGraw-Hill 1950 130 4.00 
idstrom A.-E. 
ieid A Freehand Drawing Manual 5 Prentice-Hall 1950 208 ove 
mutz F.A.& Descriptive Geometry. 5 D.Van Nostrand 1950 250 eee 
ringrich R.F. 
‘urner W.W. Projection Drawing for Architects. 1 Ronald Press 1950 120 3-00 
furner W.W.& Basic Engineering Drawing. ah Ronald Press 1950 669 4.50 
suck C.P.& 
.ckert @ 
latts & Problems in Descriptive Geometry a Prentice-Hall 1950 64 cee 
roodrich 
MAGAZINE ARTICLE 
Author Title Magazine Vol. Page Date 
.bbott W.E. Blueprint holder Ry.» Mech. & Elec. 124 207-8 Apr. 650 
Eng. 
MYunham F.S. Reproducing drawings to meet increased pro- Mach. ae alfa: Sept. 50 
duction demands. 
'rommer H.G. How to reduce unnecessary drafting time. Tool Eng. 25 ol Aug. 50 
licks T.G. Graphical Solution of press fit calcula- Mach. Design 22 125-9 Jan. 50 
tions; data sheet 
M11 L.R.& Graphical statistics,an Engineering Westinghouse Eng. 10 120-5 Mar. 50 
schmidt P.L. approach. 
finton W.-R. Graphical statistical methods. Wireless Eng. 26 400-8 Dec. 49 
fOolliday F. Selection of junior grade draughtsmen. Engineer. 190 342-5 Oct.6,50 
Bibliography 
fummel B.L. Cartesian-Coordiante dimensioning for preci-= Product Eng. fl 124-9 Apr. 50 
sion components. 
ipson C. Why skeen Ae parts fail; failures originating Mach. Design. 22 158-62 Nov. 50 
on the drawing board. 
ane T.L. Dimensioning parts for economical production Products Eng. 21 154-5 Oct. 50 
arkley E.H. Saving drafting time with photography. 
artin Co. Martin cuts costs by cutting blueprints Aviation W. eee 
oyd L. Simple method for making stereoscopic Mining Eng. 
hotographs. 
ew S.A-E. oa Soar Automotive Drafting Standards §.A.E. Journal 58 68-9 Sept. 50 
TANDARDS aim at unified Industry Practice. ; 
etting R-L-& Improved seeing improves drafting. Mach. Design 22 254 Sept. 50 
otter W.E. 
roduct Images are projected on drawing board for Product Eng. 21 176 me ee 
Engineering copying. 57 185-6 Nov. 50 
bist WeWe Constructing arcs tangent to circles. 1 
| foning; Am. Machinist 94 127 July 24, 
ules Rules for dimensioning; 129 1950 


Reference book sheet. 
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(Continued from page 27) 


One study included the determination of de- 
flections in the concrete slabs. The top curves 
of Fig. 10 show profiles of observed strains in 
a concrete slab. The data for plotting these 
curves were obtained from strain meters that 
were installed in pairs, one directly above the 
other, with the long axis of the upper meter 
placed 13" below the surface of the concrete, 
and the long axis of the lowermeter placed 

3/4" above the bottom surface of the slab. 


The second diagram shows the algebraic 
difference between the strains in the upper 
and lower portions of the slab. The ordinates 
to this curve, divided by the distance between 
the meters (9-3/4"), equal the reciprocals of 
the radii of curvature. 


The ingetral of this curve, 
graphic integration, is shown in the third 
diagram. The ordinates to this curve are the 
changes in slope, measured in radians, froma 
reference line at the left end of the profile. 


obtained by 


The fourth curve is the integral of the 
one above. Ordinate values between the curve 
and the horizontal reference line are de- 
flections. The two constants of integration are 
taken acare of in plotting the "horizontal re- 
ference axis", two points of which were deter- 


mined by observed deflections near each end of 
the profile. 


(Continued on page 31) 
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(Continued from page 30) 


The bottom curve is a re=plot of the one 
90ve, with the "horizontal reference line" 
Pawn in a horizontal position. The bottom 
irve is a true profile of the slab. The 
aeory employed in determining the lower curve 
3 based on the fact that the deflections of 
ints along the profile can be determined by 
ouble integration of observed horizontal 
trains near the upper and lower surfaces of 
1e slab, if the deflections of two points on 
1¢ profile are known. 
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Figure 10 
Determination of Deflection profile from 
strain profile by graphical integration. 


Panel 25 ft. square; 12 in. thick; grid re- 
inforced; 22 in. rock cushion; load 150,000 
lb; day loading. 


The simplicity of the method of graphic 
itegration lends itself very nicely to the 
ylution of many problems including the de- 
‘rmination of shears, moments, slopes, deflece= 
ions, velocities, accelerations, 
mts, etc. The geometry of the method man - 
istrated in Figs. 11 and 12. Suppose 
le given curve is AB (Fig. Let vide 
le area under the curve into vertical str Pe 
> varying widths which are dependent Sere 
sree of curvature. Now set off a pole 


tance OP = 3 abscissa units (or any other con~ 
venient distance). Horizontal lines, such as 

ab are drawn so that the shaded areas are ap- 
proximately equal. Now, let us introduce rays 
from point P to points such as "a", Through 
point 0, line OC is drawn parallel to Pa. Dis- 
tance CD x OP is equal to the area under the 
curve between 0 and D. This can be proved quite 
Simply. Triangles aOP and CDO are similar. 


AREA SCALE - SQUARE UNITS 


Figure 11 
Graphical integration - method "A" 


AREA SCALE - SQUARE UNITS 


Figure 12 
Graphical integration - method ''B" 


(Continued on page 33) 
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The leading Swiss manufacturer of precision instruments introduces an Instrument Set 
of outstanding merit. Drawing instruments of highest precision and of great accuracy 


in performance for the most exacting standards. 
e Rustproof steel 5 times stronger than brass © Improved straight guidance of the 
compass-head * Maximum degree of precision is guaranteed ¢ Fine finish of the 
drawing pens « A modern metal case, not an old-fashioned box. 
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(Continued from page 9) 


It was this line of reasoning which led him to 
write his textbook on the direct method which 
is consistent with the engineer's habit of 
thinking that each view represents the object 
itself. The frequent use of auxiliary and 
Oblique views is not a basic principle of the 
direct method, as some believe. These views 
result because -the direct method makes them 
easy to draw and they satisfy the need for views 
Which show the object as seen in any desired 
viewing direction. 


When the late Dr. Earl Padgett of Kansas 
City asked Professor Hood to develop a machine 
for cutting uniform grafts of skin, he already 
had invented a process of molding cork, an 
autographic device for the fimlpack camera, and 
various types of gas engines. These, however, 
had not presented either the difficulties or 
the challenge that the dermatome supplied. He 
found it necessary to design and build several 
different models before the medical requirements 
were met. The final device consists of an 
aluminum drum in the form of a half-cylinder and 
a sharp knife mounted on a shaft which slides 
along the axis of the cylinder so that the knife 
edge will reciprocate and cut a cylindrical sur- 
face just outside the surface of the drum. The 
distance between the knife edge and the cylind- 
er is adjustable, and is equal to the thick- 
mess of the desired graft. 


The machine is operated by coating the 
donor area of the patient and also the drum 
with rubber cement. The skin adheres to the 
drum in the pattern painted thereon in rubber 


cement. The knife slices off the graft into the 
desired shape and thickness up to the 4 by 8 
inch rectangular capacity of the drum surface. 


In Kansas City recently eleven grafts to- 
taling 330 square inches (23 square feet) were 
cut from the chest and legs of a patient to 
replace skin which had been burned entirely from 
his hands and arms. Many arms and legs, which 
otherwise would have been amputated, have been 
saved through the use of the dermatome. By 1950 
more than 5,000 of the machines were in use 
throughout the world, at least thirty foreign 
countries having them. 


The retired professor, who looks 20 years 
younger than he is, still continues to make 
improvements on the instrument in his small 
basement machine shop. He is revising the 
descriptive geometry text, and in this commit- 
tee is usually seen in the Engineering Drawing 
department at least once a week. He often 
finds time to attend national meetings of sur- 
geons where the dermatome is exhibited. Mr. 
Hood currently enjoyes good health, and has an 
excellent carriage. His rimless glasses fail 
to mask. the black bushy eyebrows or the keen 
interest in life which reflects in his eyes. 
Two of his sons are listed along with him in 
"Who's Who in Engineering." <A third is a doctor 
of medicine engaged in public health work. The 
professor and his wife (the former Martha Man-~ 
ley) also have a married daughter now residing 
in California. 


(Continued from page 31) 


cD a0 
OD PO 
but OD x aO is the area of the rectangle which 
is equivalent to the area under the curve, 

hence, CD x PO is equal to the same area.- Ina 
similar manner, the area of the second rectangle, 
efgD, is equal to gK x OP. Now, if CK' is 

drawn parallel to CK, the area of both rectan- 
gles will be equal to gK' x OP. If we continue 
this process, we can obtain the curve of 
integration, OH. The total area under the 

curve is TH x OP. The value OP can be absorbed 
as a scale factor, and a scale constructed, as 
shown on the right, with graduations that will 
permit of reading areas directly. 


Better control for drawing the integral 
curve is possible if method "B" shown in Fig. 
12 is adopted. 


Let us consider strip OA. Suppose we 
introduce horizontals FE and BC and vertical 


such that areas FDE and CDB are approximately 
equal. If we now proceed as in method "A", 

GK x OP = area FEGO; and AT x OP = area FBAO. 

In a similar manner other points such as R, 8S, 
and Q are established. The curve of integration 
is now drawn through 0, T, R, S, and Q tangent 
to the line segments adjacent to these points. 
The area under the entire curve is QM x OP. As 
in method "A", the area scale can be constructed 
to permit of reading areas directly for any por- 
tion under the given curve. 


An enlargement of a portion of Fig. 12 is 
shown in Fig. 12a. Here one sees quite clearly 
that the integral curve is tangent to lines OK, 
KR, etc. 


The foregoing examples of "Graphics in 
Research" serve to point out that more instruc- 
tors in engineering graphics should give serious 
thought to revisions of their courses so as to 


(Continued on page 39) 


Utility and beauty are born of good design. Both 
come to life from the lines of HIGGINS Ink on 
George Sharp’s drawing board. HIGGINS Ink, 
easy to use and control, gives lasting accuracy. 
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(Continued from page 6) 


Panel Discussion; 
Robert H. Siegfried, Cornell 
University 
L.M. Sahag, Alabama Polytechnic 
Institute 
Robert Hagen, Michigan School of 
Mines & Technology 


ADVANCED GRAPHICS 


Presiding: A.S. Levens, University 
of California 
An Integrated Course in Engineering 
Graphics: 
James S. Rising and M.W. Almfeldt, 
Syracuse University 
Cartography - An Advanced Course in 
Graphics: 
J-G. McGuire, Texas A.& M. College 
Map Projections: 
Major Arthur G. Witters, United 
States Military Academy 
Basic Geometric Concepts of Advanced 
Graphics: 
John Rule, Massachusetts Institute 
of Technology 
Applications of Advanced Graphics: 
Frank A. Heacock, Princeton 
University 
Panel Discussion: 
J- Norman Arnold, Purdue Univer- 


sity 

T.T. Aakhus, University of 
Nebraska 

W. Harold Taylor, University of 
Alabama 

Arthur B. Wood, University of 
Tennessee 

Orrin W. Potter, University of 
Minnesota 


Executive Committee Dinner 


SUNDAY, JUNE 24 


Open for visits to Detroit,Ann Arbor, 
and Dearborn,University of Detroit, 
Wayne University, University of 
Michigan, Greenfield Village, etc. 


MONDAY, JUNE 25 


Inspection Trip 
(Announced) 


INDUSTRIAL APPLICATION 


Functional Photography: 
Paul A. Barbee, Eastman Kodak 
Company, Rochester, New York 


93:00 aem. 


12:00 


23:00 pem. 


6:00 


Practical Dimensioning: 


E.C. Helmke, Gisholt Machine 
Company, Madison, Wisconsin 
Means of Tolerancing and Controlling 
Accuracies in Production: 
George J. Scranton, Ford Motor 
Company, Dearborn, Michigan 
Visual Form in Perception: 
Hoyt Sherman, Visual Demonstration 
Center, Ohio State University 


TUESDAY, JUNE 26 


Springs - Helical and Flat: 

O.R. Hills, Chief Engineer, Wil- 
liam D. Gibson Company, Division 
of the Associated Spring Cor- 
poration 

Value Consciousness in the Drafting 
Room: 

W.L. Healy, Supervisor of Drafting, 
Switchgear Division, General 
Electric Company, Philadelphia, 
Pennsylvania. 

Engineering Drawing as Related to 
Research: 

Forest McFarland, Chief Research 
Engineer, Packard Motor Car 
Company, Detroit,Michigan. 

Drawings for Castings: 

R.C. Cummings, Chief Standards 
Engineer, Ford Motor Company, 
Dearborn, Michigan. 


Luncheon = Shaw Hall. 
Business Meeting. 
Committee Reports. 
Election of Officers. 


Unified and American Screw Thread 
Standards: 

Frank P. Tisch, Chief Engineer, 
Pheoll Manufacturing Company, 
Chicago, Illinois. 

Pictorial Representation in Contract 
Drawing: 

T.C. Brown, North Carolina State 

College. 
Surface Finish: 

R.P. Trowbridge, General Motors 
Engineering Standards,’ Detroit, 
Michigan 

Effective Training in Graphics for 
Industry: 

Martin J. Bergen, Chief Draftsman, 
E.I. DuPont de Nemours Company, 
Wilmington, Delaware 


Dinner: 

Ladies included - Shaw Hall. 
Awards: 

Final Business Session. 
Speaker: 


Professor James G. Hays, Michigan 
State College "Bovine Architec- 
ture" 


University Engineering Departments 


JOHN SWIFT CO., Inc. 
PLANOGRAPH PROCESS 


FOR THE KEPRODUC TION @r 


DRAWING SHEETS 


PROBLEM BOOKS 
Ww 
MECHANICAL DRAWINGS 
MAPS—CHARTS 


Ww 
INSTRUCTION MATERIAL 


Your Choice of Binding: LOOSE-LEAF, SEWED AND CASED, WIRE SPIRAL, PLASTIC, ETC. 


Joun S. Swiet 


OPERATING FIVE PLANTS 


New York 1, NY Chicago 7, Ill St Louis 3, Mo Cincinnati 2, O Cleveland 13, O 
455 West 30th St 17 N Loomis St 2100 Locust St 3rd and Vine Sts 116 St Clair Ave, N W 


LAckawanna 4-1144 MONroe 7020 CHestnut 7141 PArkway 4148 PRospect 4488 


fy 


jor a set of problems 
that inspire students 


use 
Practical 
DESCRIPTIVE GEOMETRY 
Problems 


by HIRAM E. GRANT 


Head, Department of Engineering Drawing 
Washington University 


Special Features 


—new practical applications of descriptive geometry 
—-practical problems which appeal to the student 
—problems profusely illustrated with pictorials 

—complete coverage of fundamentals 

—instructions accompany each problem 

—partially laid out problems enable student to solve twice as many problems 
—two sizes of page for easier solution of problems 

—are being used with the Wellman, Hood and Rowe texts 
—text assignments furnished for the text of your choice 
—copies of author’s quizzes supplied to schools 

—solutions booklet available to the staff at no charge 

—a variety of courses may be designed from this book 


—the number of students who fail or drop descriptive geometry is appreciably reduced due to 
the stimulation of the practical problems 


Practical DESCRIPTIVE GEOMETRY Problems 


_... be made out ta 
H. E. GRANT, Washington University, St. Louis 5, Missouri 
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Figure l2a 
Graphical integration - method 'B" 
(Fig. 10 enlarged) 


(Continued from page 33) 


inelude an introduction of problems employing plication. Many opportunities present themselves 
graphic calculus and also to include some ma- in working with staff members who teach statics, 
terial which will illustrate the advantages in dynamics, strength-of materials, and design 
applying graphic methods to the solution of courses. 

problems arising in mathematics, physics, chem- 
istry, mechanics, and strength of materials. 


Let us make the effort! We will discover 
that our colleagues are ready and willing to 


During the past several years the writer support us in developing young men who will 

has made several changes in the direction indi- 
cated above and has obtained results that are 
most gratifying-both in the training of en- the language of symbols-~mathematics, physics, 
gineering students to become "graphic literates" and 


and in opening up a much broader field of ap- 


VEMCO sets are available in stand- 
ard and special arrangements — in 
four types of cases—and in these 
two grades: 
VEMCO hand finished stainless steel 
Blue Dot instruments are supreme 
\ . in accuracy, durability and finish. 
The professional or the student 


YY, engineer will take pride in these 
§ FT FO R © Dot instruments are outstanding in with zipper closure. This set No. H-171-L 
N FED ; instruments are having favorable Slip Handle Ruling Pen, and Tube for 
acceptance in many of the leading 
universities. 


Write for a free copy of ‘‘Hisiorical Note on 


Drawing Instruments.”’, 


Handle 


"'C-SPRING”’ Exerts 
Constant pressure; 
Prevents Play. 


Handle- 
erecting 
Friction 
Member 


Compression 
Cup-spring '4-Point 
Contact’’ 

Insures 

Alignment. 


Open-truss 
legs 


HINGE PIN 


4 
STEEL THREADED PARTS 
Insure long life. 
‘‘OPEN-TRUSS” 


Design cuts 
weight 40%, 
Increases 
Strength, Rigidity 


U.S. Patents 
2297999, 2322002, 
D-133491, D-133698, D-135138 


VEMCO “cuP-SPRING”’ 
FRICTION DIVIDERS VEMCO OPEN-TRUSS COMPASSES 


VEMCO Patented Open-Truss Design is 
d for all VEMCO compasses. They pro- ’ Ww) CALIF. 

ae critically accurate results in both V&E MANUFACTURING C0. PASADEN 0, 

heavy pencil and finest ink work. 
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FUNDAMENTALS OF ENGINEERING DRAWING, Revised 1946 


By WARREN J. LUZADDER, Purdue University 


etitive teaching of details in Engineering Drawing can be eliminated by 
text. anticipates many of the students questions 
them concisely. The time saved by eliminating — needless talk and legwor ae hen 
be used by the teacher to explain the more difficult topics in Engineering rowing: 
Many suggestions from teachers have been incorporated in this revised edition. It can 
be adapted to fit the needs of any course in Engineering Drawing. 
SPECIAL FEATURES ARE: 


@ Treatment of the subject as a graphic language universally used by engineers. 
The student is first helped in mastering the basic principles and then is taught the 


"idioms" of the language. 

@ Simple, concise explanations. i 

@ Flexibility and complete coverage. It contains over 600 plates and starts with 
elementary principles of drawing, and proceeds to working, drawings, piping 
drawings, welding, machine elements, pictorial drawing, developments, structur- 
al drafting, topographic drawing, engineering graphs, patent office drawings, 
etc. 

@ Over 300 problems and 1000 illustrations, including commercial drawings and 
illustrations. An appendix lists electrical power and wiring symbols, ASME and 
ASA standards, glossary of common shop terms, and a bibliography of engi- 
neering drawings. 

e@ Worksheet and training film aids are available. 


Published 1946 © 623 Pages © 6" x 9" 


PROBLEMS IN ENGINEERING DRAWING, New Third Edition 

By WARREN J. LUZADDER, J. N. ARNOLD and F. H. THOMPSON 
Of these 71 problems in the form of partial layouts over one-half are completely new. 
Every problem used from the previous edition has been completely redrawn. Some prob- 


lems are to be solved with freehand sketches, and in conformity with modern industrial 
practice. 


Published September, 1950 


DESCRIPTIVE GEOMETRY 
By EARLE F. WATTS and JOHN T. RULE, Massachusetts Institute of Technology 
© It trains the student to solve any given problem by whatever method is simplest— 


direct, Mongean, or mathematical. The speed and accuracy of graphical methods, either 
to replace or to supplement numerical methods, are emphasized. 


@ It concentrates on fundamental problems because, in the authors' view, ‘Any space 
problem capable of solution can be solved by analyzing it in terms of the fundamental 
problems and carrying out the constructions indicated." 


Published 1946 © 301 Pages @ 6" x 9" 


PROBLEMS IN DESCRIPTIVE GEOMETRY 


By EARLE F. WATTS and ARTHUR L. GOODRICH, 
Massachusetts Institute of Technology 


Designed to correlate with Watts' and Rule's DESCRIPTIVE GEOMETRY, these problems 


illustrate the basic principles of the subject. 


Published 1946 © 64 Plates @ 8!/." x ||" 


Send for your Comied Today ! 
PRENTICE-HALL, Inc. 


70 FIFTH AVENUE NEW YORK 11 


